Purpose: To determine the outcome measures practice patterns in the neck pain management of various health disciplines.
INTRODUCTION
Clinical measurement is a primary driver for clinical decision-making since valid decisions depend on valid information. Tests and measures can be used to discriminate for the purposes of diagnosis, or to classify patients into meaningful subgroups. Outcome measures are used to evaluate symptoms or disability, and how either changes impaired quality of life [17] . There are a variety of performance-based measures that can assess impairment and disability [11, [18] [19] [20] . Impairment measures can be important to evaluate the impact of interventions on the physiological or psychological processes upon which an intervention is based and, hence, may be critical to clinical reasoning. The assessment of both impairment and disability is in keeping with the biopsychosocial view of health. Unfortunately, there is insufficient development and evaluation of measures for many of the impairments and disabilities that have been associated with neck disorders [11, 21] .
The patient-reported perspective is important in outcome evaluation since patients usually seek treatment for relief of pain and disability. There has been extensive development of pain, disability, health status and quality-of-life patientreported outcomes (PRO) relevant to neck pain (NP). However, clinicians treating NP have a limited amount of time to administer outcome measures, and have to make decisions about the importance and priority for measures that can be used in practice. Since outcome measurement is an area where barriers to implementation are commonly reported [22] [23] [24] , it is important to understand the type of measures used in practice and how this varies across professions or contexts. Therefore, the purposes of this study were:
1.
To describe the utilization of PRO and impairment measures by clinicians treating NP;
2.
To examine whether profession, time in practice, salary (fixed versus fee-for-service) or reimbursement source mediated the selection of outcome measures.
METHODOLOGY
A survey determined the practice patterns of clinicians providing care to patients with NP (conducted from October 2011 to August 2012). The survey was approved by the University Research Ethics Board.
Survey Development and Validation
This survey was conducted as part of a collaborative project to establish practice patterns in diagnosis, prognosis, treatment and outcome evaluation. Multiple surveys were coordinated by the individual lead investigators to address different aspects of NP management. This survey addressed outcome evaluation practices in professionals treating patients with NP.
The content of items for the survey was developed from evidence and expert clinician input (Fig. 1) . Systematic reviews, narrative reviews and clinical measurement papers addressing outcome measurement in NP were reviewed to determine what measures had been studied in the literature. Fig. (1) . Survey development process.
• ITEM GE The lead author generated the first wave of items from this literature synthesis, and then, with the coauthors, identified additional measures that were being used in practice through consultation. The detailed list of measures was grouped to produce a reasonable number of items that represented the spectrum of clinical measurement for NP. Item reduction was used to reduce burden. For example, there are many different sensory modalities (vibration, touch, temperature) and test instruments [25] for quantitative sensory testing, but these were grouped together to reduce response burden. The items were designed to be appropriate for different disciplines that would be sampled (physicians, psychologists, physiotherapists, massage therapists, chiropractors, and other rehabilitative professions).
Survey development was an iterative process with multiple revisions. In the first phase, item evaluation focused on the content and clarity of the individual items and responses. The second wave of revisions focused on logical grouping and sequencing of items, as well as routing questions to allow respondents to skip portions of the survey that were not relevant to their practice. Then the electronic format of the survey was piloted to evaluate electronic presentation and routing. An arms-length expert group that included all the professionals in our target audience completed the field testing. These experts reviewed the survey for accuracy, clarity, completeness and burden. Pilot results contributed to minor changes to items for clarity. The final version of the survey was mounted using LimeSurvey 1 , a software program for web-based survey administration
The survey was constructed to ask clinicians about their use of a variety of PRO and impairment measures. Structured response options (Never = 0% cases; Rarely = 1-10% cases; Sometimes = 11-70% cases; Routinely = >70% cases) were provided for questions; an "Other" option was provided to assess whether the provided list of outcome measures was sufficiently comprehensive. Respondents were asked to rank the importance of different outcomes, as well as identify the purposes of outcome measurement in their practice. The final two sections determined demographic characteristics of the respondents and the nature of their clinical practice.
Sampling Frame
Our sampling frame included health care professional groups who were commonly involved in the management of NP, relying on both our reviews and clinical experience to identify these groups. This included physicians, physiotherapists, chiropractors, massage therapists, psychologists and other healthcare professionals. We wanted to include an international perspective and obtained international connections through the International Collaboration on Neck (ICON) members. Given that professional associations were unwilling to burden their members with mass distribution survey requests, we relied on snowball recruitment where individuals within the professions were requested to assist with contacting individuals or groups in their professional network and sending the links for the survey. Table 1 lists the professional groups who were contacted. Survey invitations were also distributed via electronic postings (e.g., e-newsletter, website, Facebook or Twitter pages). 1 Lime Survey software, Survey Service & Consulting, Hamburg, Germany. 
Survey Administration
It was not possible to determine how many people received our invitations. Public registration was required to participate in the survey and individuals who signed up to receive the survey link were considered "registrants". E-mail reminders were sent approximately every week to encourage completion. Response rates were calculated based on the number of people who expressed an interest in completing the survey by agreeing to receive the e-mail link for the survey and the number who completed at least part of the survey. In total, 577 people registered, and a total of 381 responses were received (estimated 66% response rate): 357 full responses (i.e., completed 100% of survey) and 24 partial responses (i.e., completed up to 50% of survey).
After completion of registration, an email containing the survey link was sent immediately to the respondent. The identification tokens (name and e-mail address) that provided access to the survey were stored on a separate database so that the responses remained anonymous. Registrants were notified that clicking the survey link indicated that they were electronically consenting to participate. Weekly reminders were sent to registrants until they completed the survey, opted out, or received a maximum of 4 reminders. The survey took 15-20 minutes to complete.
Analysis
Descriptive statistics were used to summarize participants' responses to each question. Chi-square analyses were used to test for differences in the frequency of utilization of outcome measures based on experience (dichotomized), profession (chiropractic, physical therapy, medicine); income (fee for service, salary), funder (private insurance, public insurance, workers' compensation), and country (Canada, USA, Denmark). Table 2 . Respondents (n=381) were more commonly male (54%), and predominantly chiropractors (44%) or physiotherapists (32%). The majority of respondents worked in a private clinic and a substantial component of their practice was made up of patients with NP. Reimbursement was most commonly through private insurance, however, public insurance and workers' compensation were also funding sources for a substantial number of the respondents. The largest subgroup of respondents was from Canada (44%), although 24 countries were also represented.
RESULTS

Detailed demographics are listed in
Self-Report PRO
Pain measures were the most routinely utilized self-report PRO (Table 3 ) with a numeric rating or visual analog scale the most prevalent. The numeric pain rating was the single most commonly used measure with 75% of respondents using it sometimes or routinely. Only 5% of respondents reported using any pain scale other than the options we provided. The Pain Distress Scale was rarely used.
Physical function PRO were used less commonly than pain measures (Table 3) . From the PRO that were used in practice, the Neck Disability Index (NDI) was most commonly used (49% used it sometimes or routinely). The other two PRO with substantial use were the Disabilities of the Arm, Shoulder and Hand (DASH) which captures upper extremity disability (32% used it sometimes or routinely) and the Patient Specific Functional Scale (PSFS) which is designed to measure individual function (28% used it sometimes or routinely). Work status was recorded in terms of time lost by more than 50% of respondents, although standardized measures of work limitations were rarely used.
The majority of respondents never used psychological distress measures ( Table 3) . Of those that did use such measures, the fear of movement scale was most commonly reported (21% used it sometimes or routinely). The majority of respondents never used quality-of-life measures ( Table 3) . Of those that did use such measures, the most commonly reported one was the SF-12/SF-36 (3% routinely use). More than 90% of respondents never used measures of participation (Canadian Occupational Performance Measure). A patient global rating of improvement or satisfaction was used routinely by only 8% of respondents.
Impairment Performance-Based Outcome Measures
Impairments were measured by a majority of respondents, but the choices were variable across participants ( Table 4) . Quantitative sensory testing (QST) (e.g., vibrometry, touch, temperature) was used sometimes or routinely by 53% of respondents, whereas 26% never used it. Assessment of neck motion indicated that four types of joint motion assessments were used by a subset of respondents. Ratings of segmental joint mobility were the most commonly selected mobility measure (44% routinely use), whereas inclinometry was the least used technique (66% never used). Neck muscle strength, postural alignment and upper extremity coordination were assessed sometimes or routinely by a majority of respondents (>56%). Of these, posture was most routinely used (40%). The muscle impairment that was least assessed was neck muscle endurance (32% never performed testing). A majority of respondents never used functional performance tests. The survey responses did not capture all functional performance tests, as 11% of respondents reported that they routinely used a physical or functional measure that was not listed in the survey.
Ranking and Reasons for Use of Outcome Measures
In ranking the importance of different outcomes achieved with treatment, pain relief was most highly ranked by respondents ( Table 5) , whereas coping with residual pain and disability received the lowest rank. The reasons for using outcome measures were diverse ( Table 6 ). Marketing and research were least endorsed as reasons for using outcome measures. Charting, setting goals, and communicating with patients were most endorsed (40% to 42%).
Years of Practice and Reimbursement and Selection of Outcome Measures
There was no difference in the mean years of practice for users (routinely and sometime use) versus non-users (rarely and never use) for most of the outcome measures ( Table 7) . The exceptions were the pain catastrophizing scale and the PSFS where users were about 3 years older than non-users. There were differences in outcome measure utilization with a trend for salaried clinicians to collect more outcome measures ( Table 8 ) and across health care systems ( Table 9 ) with a number of measures used more in the workers' compensation system. When comparing the most common health professions represented (Table 10 ), the one measure that showed the most consistent use across professions was the numeric pain rating scale. For almost all other outcome measures, physical therapists and chiropractors used outcome measures more than physicians (Figs. 2-6 , Table 10 ). Physical therapists used the following measure more than chiropractors: the NDI, the PSFS, movement diagrams, segmental mobility, neck muscle strength and postural alignment (p<0.05). Chiropractors used the following measures more than physical therapists: QST (p<0.05).
Countries and Use of Outcome Measures
When comparing the top 3 represented countries (Canada, USA, Denmark), there were significant differences in routine utilization of the most common outcome measures (Table 11) : numeric ratings scale, ratings of segmental joint mobility, postural alignment measures, time lost from work, neck muscle strength, movement diagram, visual analog scale, NDI (p<0.05).
DISCUSSION
This survey suggests that other than pain, there is little consistency amongst clinicians treating patients with NP with respect to which outcome measures should be used. Consistent use of a core set of outcome measures can be valuable in practice as standardized data can inform decision-making. Further, qualitative studies in patients [26, 27] with NP indicate that having their clinician take regular measurements enhances patient understanding of the variations in their NP, and contributes to their commitment to maintain their exercise programs [27] . Since patient communication and setting treatment goals were more common reasons reported for using outcome measures, it appears that clinicians and patients are aligned with reasons for using outcome measures. This alignment suggests a mechanism by which outcome measurement might contribute to improved outcomes-through better adherence and goal-setting.
Since the most commonly used measure is the numeric pain rating scale which is a single item that can be verbally administered, it is possible that clinicians who use it may not have gone through the process of "setting up" for questionnaires that are multi-item PRO. Multi-item PRO would require either paper or electronic completion and scoring, and, thus, may be seen as more intrusive. Outcome measures that can be verbally administered during the patient interaction have advantages in that they may be easily incorporated into the clinical interaction. However, a disadvantage is that they provide a limited scope of information, may be less reliable and sensitive to picking up changes in the patient's condition [28] , and may be more prone to reporting bias when they are administered by the healthcare provider.
Of the multi-item PRO, respondents most commonly used the NDI. This is consistent with the largest volume of neck-related clinical measurement evidence supporting the NDI reported in evidence syntheses, and the fact that the NDI is the most commonly used PRO in clinical research [11, 29] . A systematic review of neck-specific PRO found 5 scales with similar characteristics [9, 30, 31] . The NDI has shown excellent clinical measurement properties across multiple studies as was highlighted on a systematic review of those properties [11] . This review also found that not all studies agree about the measurement properties that are acceptable. There have been concerns about factor structure of the NDI [32, 33] and certain items, e.g., driving, have been considered problematic as they exhibit a high rate of missingness since they do not always apply to all patients [11] .
The nature of our survey does not allow us to explore reasons why people chose specific instruments. However, it is notable that the two PRO used most (after the NDI) were PRO that allow reporting on dimensions that are not included on the NDI. Both the DASH [34] and the PSFS [35] [36] [37] [38] have been validated for neck disorders which supports their uptake in clinical practice. The DASH measures upper extremity function. The items of the DASH are rated as equally problematic as the items of the NDI by patients with NP [34] , highlighting the extent that the upper limb is impaired by neck disorders. Thus, use of the DASH in NP has both conceptual and empirical support. The PSFS captures functional disability on items selected by the individual providing a patient-centered approach to evaluation. An additional benefit of focusing on items Physicians selected by the patient is that this supports higher responsiveness than the NDI [39] . However, since the items are not consistent across patients, absolute scores cannot be compared between patients. Although the use of PRO in clinical research is now well accepted and clinical trials often include one as the primary outcome measure, it appears that utilization in managing NP lags well behind research utilization. This is consistent with the observations in other musculoskeletal conditions such as distal radius fracture [40] . Comparative studies have not clearly established one PRO to be superior to others for NP, so the practice patterns may reflect the need for more comprehensive and consistent clinical measurement evidence and a greater focus on knowledge translation to move these tools into practice. Previous surveys of outcome measure ultilization suggested cervical and back pain were areas where outcome measurement is most practiced [22] , suggesting that broad knowledge translation strategies are needed to increase the use of outcome measures for musculoskeletal conditions.
The variation in measurement of physical impairments indicates substantial diversity in practice patterns. Measures that were commonly used were segmental mobility and postural assessment. Posture has been supported as a contributor to NP in some studies [8, [41] [42] [43] . However, clinical measurement studies have not been supportive [44] [45] [46] and a systematic review concluded that there was insufficient evidence to determine whether forward head posture, head extension, side-flexion or rotation differ between people with or without NP [47] . The findings from a systematic review of inter-examiner reliability of passive assessment of segmental intervertebral motion in the cervical and lumbar spine [20] found low inter-rater reliability. Conversely, another systematic review suggested that the CROM device and the single inclinometer were reliable instruments for measuring active range of motion in patients with non-specific NP. The evidence for the reliability of CROM measures is strong, although validity and responsiveness have been less well documented [18] . Respondents in this survey preferred clinician-based, handson assessments of joint motion rather than instrumented measurements, despite the fact that the evidence supports the latter. This is in contrast to peripheral joints where goniometry is routinely used [40] and indicates a gap between evidence and practice.
Neck muscle strength was routinely assessed by 1/3 of respondents and sometimes used by another 1/3 of respondents. We did not collect information about reasons for selecting this measure, instruments used, measurement techniques or types of muscle actions that were assessed. We know that that there is a wide range of potential strength test protocols. Devices that might be used to assess strength include: manual, hand-held dynamometers, isokinetic dynamometers and neck-specific strength testing equipment. A systematic review of muscle functioning in non-specific NP found 16 studies that spanned different techniques including the craniocervical flexion tests, manual muscle testing, functional lift test, a timed weighted overhead test, a cervical progressive iso-inertial lifting evaluation (PILE) test and endurance tests for short neck flexors [18] . Due to limitations in the evidence, only the latter had sufficient supporting evidence of reliability. Since muscle strength training is effective [48] in managing neck disorders, strength of the neck muscles is a valid construct to be assessed as an outcome measure that would monitor the impact of strengthening programs. Failure to assess initial muscle strength may result in missing the deficits that would identify specific patients and would benefit from neck muscle strengthening. Failure to have ongoing assessment of strength would be a barrier to tailoring the program to optimize outcomes. At this time, neither evidence nor consensus from clinical practice can be used to establish best practice in outcome measurement of muscle function in patients with NP.
QST was used sometimes or routinely by more than 50% of respondents. This was greater utilization than expected given that information about the importance of QST [49, 50] is relatively recent, and because it requires equipment that may not be routinely available in clinical practices. We cannot be confident how this item was interpreted since QST can encompass a range of tests. Pain threshold testing using pressure devices has been recently introduced into practice, with established reliability [51, 52] and it has been shown to be predictive of outcomes. The low rates of pain threshold testing reflected in this survey indicate a need to translate this assessment knowledge into practice. Although the responsiveness of sensory measures to detect change has been studied in peripheral neuropathy [53] [54] [55] , it is less well known whether these measures detect change in response to treatment of neck conditions suggesting the need for additional research.
Pain relief was the predominant goal of intervention so it was appropriate that it was the most commonly measured concept. Our survey included mostly clinicians who are trained to focus on the physical aspects of health problems. It included few psychologists and we might expect different responses patterns in this discipline since their primary focus would be psychological. Since pain relief was ranked highest, this may reflect that clinicians hope to eradicate pain and avoid the need to focus on coping with residual pain and disability. Few respondents measured psychological aspects of pain, suggesting that their ability to detect and respond to psychological symptoms or poor coping strategies is limited. Although coping with residual pain and disability was ranked the lowest, this does not necessarily mean it is not considered in treatment planning. Since residual pain episodes are the classic pattern of NP, clinicians may apply this evidence in their treatment approach. However, the low focus on psychological aspects of NP implies that more attention on psychological distress and coping strategies is needed. Qualitative studies suggest that patients want and value attention to the psychosocial aspects of NP [56] .
We expected that physicians might use standardized outcome measures less than chiropractors or physical therapists, simply based on the amount of time spent with patients. This was true for all measures, except single-item pain ratings which can be expedient when verbally administered using a 0-10 scale. Chiropractors and physical therapists were more similar in terms of outcome usage across many of the constructs. Physical therapists were more likely to use a number of measures, including PRO, motion, posture and muscle measures. Chiropractors were more likely to report usage of QST. These differences may reflect differences in training or focus.
Setting also influenced outcome measures use. In general, salaried clinicians used outcome measures more than fee-for-service clinicians. This may reflect time priorization since fee-for-service clinicians may find that administration of outcome measures takes too much time and interferes with efficient patient flow. Some outcome measures were used more commonly in workers' compensation context. This may reflect that outcome measures are more mandated by the insurer or a need to use outcome measures to approve or justify treatment. Since this survey was international, the health care system factors may have varied by country, payor and profession. In fact, our analyses across the 3 countries (Canada, USA, Denmark) with the highest response rates showed there were differences in these countries' use of the more common outcome measures.
This study established current practices in outcome evaluation in different professions treating NP. This study should be interpreted with consideration to its limitations. The sampling approach meant that we could not estimate our true response rate. Further, although we sampled internationally, we had a large percentage of Canadian respondents, so our results may not adequately represent other countries. Since the research team originated in Canada, this likely reflects our sampling approach which was dependent on a champion within a network. In addition, we were not able to obtain sufficient numbers of all the professional subgroups we intended to sample. Lastly, we cannot be confident how items were interpreted and whether test names were interpreted in the same way across different respondents.
The lack of consensus on PRO and impairment suggests that a consensus approach to establishing a core set of measures would be valuable. However, many areas of NP assessment require further research to develop optimal tests and measures. Further evidence about the clinical measurement properties of tests across different subtypes of NP and contexts is needed before a consensus exercise could be fueled by adequate evidence to specify the best measures. However, agreement on core concepts might direct future measurement studies to focus on developing optimal measures and evidence across all important domains of impairment and disability related to NP.
CONCLUSION
The findings of our international, multidisciplinary survey suggest that with the exception of pain ratings, no other outcome measures are consistently used by clinicians who manage NP. Variations by profession, country, service model exist, but do not alter the conclusion that there is poor integration of standardized outcome measurement into management of NP. This analysis suggests a need for further research providing better clinical measurement evidence, as well as international consensus to define core concepts and related outcome measures in the treatment of neck disorders.
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